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Progress 


To design and build airplanes that show from year 
to year unmistakable signs of progress, requires an 
organization ever alert to the possibilities of new 
materials, processes and methods of manufacture. 


To the end that Glenn L. Martin 
airplanes shall be leaders in their 
class, engineering and research 
organizations are maintained to 
originate and test out new theories, 
designs and processes. After 
these departments have developed 
a new design, checked and re- 
checked every detail, tested and 
selected materials and construction 
methods, there still remains a 
manufacturing organization with 
the skill and ability to produce 
the plane in exact accordance 


to specifications. It is this com- 
plete co-ordination between de- 
partments that makes possible 
Martin Quality Aircraft. 

Conservative, yet always striving 
to produce better and more effi- 
cient airplanes. The Glenn L. 
Martin Company tempers radical 
tendencies in design with the 
judgment that is theirs by reason 
of thirteen years of successful air- 
plane designing and manufactur- 
ing experience. 


THE GLENN L. MARTIN COMPANY 


Cleveland 


D. Gabon za 
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Lessons of the Grand Prize of Paris 

A LTHOUGH the French air transport competition for 
the Grand Prize of Paris failed to reveal any revolu- 
tionary departure in the design of commercial airplanes, it 
should afford much food for thought to those concerned with 
the fostering of air transport. 

To begin with, it should by now be obvious that a compe- 
tition between aircraft embodying new and untried ideas 
should be held at a time of the year when reasonably good 
flying weather may be expected. It is true that commercial 
aircraft will have to fly in almost any kind of weather; yet 
there are too many important things at stake in a public 
competition to want to complicate matters by introducing 

Another point well worth notice in the Paris competition 
was the provisions made with a view to improve the passenger 
accommodations, specifying seat dimensions, leg room, etc. 
But we should like to see a minimum limit placed on the dis- 
posable volume of air per passenger, for this factor has an 
important bearing on comfort, and so does the problem of 
draftless ventilation, the solution of which should be especially 
encouraged. 

Perhaps the most significant feature of this competition was 
the remarkably good showing made by Breguct Leviathan. 
This ship embodies the central engine arrangement with 
which the Germnns experimented during the war without, 
however, reaching a satisfactory solution. For over two 
yean the power plant of the Leviathan underwent exhaustive 
tests, and to many observers it seemed as if tho proposition 
of connecting four engines to a single propeller shaft were a 
hopeless one. Now this ship has successfully passed such 
severe tests ns disconnecting one power unit in flight and 
climbing in this manner, of again starting the engine in 
flight, and last but not least of keeping the whole power plant 
of 900 horsepower running in flight for several hours. This 
is a performance which augurs well for the practical reali- 
zation of the central engine room on aircraft, even though 
much remains to be done to make the system practical. 


Perennial “Inventions" 

D UE probably to tlip growing familiarity of the airplane, 
it seems to invite fewer impractical inventions of the 
recurring type than formerly’. The lighter-thau-air field liow- 

is remarkable also how many in vestors size up a new idea 

anyone, who can make a detailed and impartial study of the 
subject in comparison with other known methods. 

It is not desired here to discourage new or even radical 
ideas in aircraft design. But it is only fair to put people on 
their guard against a certain class of ideas which are neither 
new nor practical, “inventions” which have appeared dozens 


the rocks when put to the test of quantitative analysis or 
practical trial. 

The following devices for airships, while conceivable, are 
nevertheless of proven inefficiency compared with other known 
means, and are based mainly on misconceptions of the con- 
ditions involved: 

1. Blower propulsion. 

2. Compressed air or gas as substitute for ballast. 

3. Inflation with hot air. 

4. Means for vertical control on an even keel. 

5. “Fancy” hull shapes with no approach to a circular 

6. ’“Vacuuin airship” (absolutely unworkable with 

present materials). 

The following are usually designed to relieve conditions 
which are noncxistant or inconsequential: 

7. Pipes to relieve “suction” behind the hull. 

8. Various elaborate schemes to eliminate ballast. 

9. Means of increasing the “lift” of the gas. 

10. Mechanical substitutes for the screw propeller. 

11. Placing the line of thrust at the center of resistance. 

12. Means for relieving the force of a “side wind” when 
in flight. 

The following bring in difficulties, hitherto out of all pro- 
portion to the advantage gained: 

13. Combined airship and airplane. 

14. Double or “catamaran” airships. 

Inventors and investors alike would do well to keep this 
list on their desk for handy reference before letting their 
imagination get out of bounds over “inventions” which are 
"bound to revolutionize the art of aerial navigation.” 


Using Obsolete Aircraft 

T HE occasional reports which the daily press publishes 
on the progress of the New York to Brazil flight in- 
dicate a series of mishaps which have greatly delayed the 
trip. This is highly regrettable, for these delays have a 
much greater significance than merely a slow voyage. 

The use of obsolete types of aircraft for long flights into 
unknown regions or into countries where aeronautical re- 
sources are few and far between is obviously unfortunate. 
The first requirement which such pioneer aircraft should 
fulfill is ruggedness, for the abnormal conditions under which 
they are called to operate demand every inch of it. Another 
essential requirement for insuring the success of such an 
expedition is the carrying of sufficient spare parts for making 
minor repairs en route, unless they can be stored at convenient 
points of call. Failure to carry a spare propeller along de- 
layed the Sampaio Correia five weeks. 

Unless these two fundamental requirements are given the 
thought they deserve, such trips cannot be successful and 
American aircraft will suffer from unfavorable comment in 
the very places where it is intended to boost them. 
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The Martin Observation Airplane 

Metal Cantilever Monoplane Equipped with 375 hp. 
Curtiss D12 Engine Built as Gun Spotter for Navy 
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Log of the Duration Record Fokker T2 


A new type of “gun-spotter” for directing the fire of 
battleships from the air which was designed under Navy 
specifications by the Glenn L. Martin Co. at Cleveland, Ohio, 
has recently been undergoing a series of tests by a trial board. 
According to opinions of experts in the Bnreau of Aero- 
nautics, Navy Department, the new ship gives every promise 
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The fuselage structure is reotangv 
tirelv of Steel tubing, the joints and strut attaenmenrs oemg 
made bv riveting and welding. At several poults, effective 
wa j made of a new method known as rosette welding. 
The usual tie rods are used in the internal bracing. The 
Curtiss D12 375 hp. engine is mounted on ash bearers at- 
tached to the steel forward structure and may be readily 
removed as a unit with the bearers attached. The motor is 
completely cowled in with aluminum. At the side of the 
motor and above the carburetor, a pressure fire extinguisher 
is provided with a control from the pilot’s and observer’s 
cockpits. In case of fire at the motor, the pyrene mixture 
mar be released in an effective spray over all parts of the 

; ti,,, flAwlinv ctronmline below the motor is a 

the effective 


Landed 5.11; 

Elapsed time — 35 

Total weight at uuve-oic — J.u,umi in. iuim .bsuiiuv wi 
gal. (4,231 lb.) 

Total oil Pcnzoil Triple Extra Heavy — 35% gal. 

One Liberty engine — 400 hp. 

Two pilots. 

Gasoline drained after flight — 10 gal. 

Oil drained after flight — 18% gal. 

Gas consumed — 687 gal. Average gasoline consumption per 
flying hour— 19.5 gal.; oil consumed, 17 gal. Average oil 
consumed per flying hour — 0.48 gal. 

The r.p.m. averaged from 1520 full out to 1160. At the 
end of the first period (6 hr.) average r.p.m. 1440. Second 
period average r.p.m. — 1420. Third period average r.p.m. — 
1350; Fourth, 1340; Fifth, 1260; Sixth, 1180. 
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for landing and taking off pontoons mav be substituted wh 
will permit of landing and taking off from the water. ’ 
plane is also designed to bo quickly assembled and knocl 
down for stowage in a small space, a feature that will mak. 
particularly suited to conditions on shipboard. The all me 
feature of construction insures greater life and durabili 
and is at the same time a measure of economy in the rep 
and upkeep of the aircraft squadrons of the Navy. This w 
its attending advantages is a direct result of investigation a 
research conducted by the Bureau of Aeronautics. 
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allows exceptional visibility for the pilot as well as plentj 
room and accessibility to controls. Immediately m the : 
of the pilot and below the wing is the observer’s cockpit, 
position of which permits unobstructed vision to either 
and below. An auxiliary set of controls and instrum 
provides facilities for piloting from this cockpit. Acecs 
the observer's cockpit, as well as to the pilot’s and 
* itions, is by means of a swinging door at the i 
of the observer’s cockpit, and connected h 
gunner’s position at the trailing edg 
means of the flexible gun has in combine 
r gun equipment, the plane is protected l 


the internally braced type. There 
ed as one unit) one stabiliser, one 
elevators and rudder are entirely of 
hoe section duralumin, while the 
-es are of duralumin with ribs of 
i adjustable and may bo trimmed 
-lit. The rudder is of the wind vane balanced type, 
r and elevator controls are of the external type, 
tnbilixer control cables run inside the fuselage. 

d and water gear are provided. For land purposes, 
itional two-wheel, wide-gage type is furnished. 

braces and axles are of tubular steel with welded 
d fittings and streamlined with sheet duralumin. 


t 45 lb. during the 


while in 1 
The rude 
while the 
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the fourth period. After 18 hr. 
approximately 60 - revolutions were lost by cutting either 
switch. After 21% hr. the generator was cut out for an in- 
stant and 50 revolutions were lost while running on the 
battery at 1350 r.p.m. 

Previous to the flight considerable time was spent picking 
a smooth set of distributor heads. The distributor cam was 
vasolined and the felt used in this cam soaked in oil. Hard 
distributor carbons were used with the spring tension reduced 
to a minimum. A light coating of vasoline was placed on 
the distributor track. The breaker points were set at 0.015 
with a 0.013 spark gap and the safety bi 

The oil pressure remained constant 
entire flight. 

The engine temperature could be well controlled and was 
held at approximately 75 deg. to improve carburotion. 

No constant altitude was maintained, the altitude varying 
from 500 to 4500 ft. 

Onlv three quarts of water were required to fill the radiator 
on landing. The loss was due entirely to expansion. 

The following repairs were necessary after the flight: 

(a) Slight leak in core of booster radiator; also a slight 
leak due to the cowling rubbing on the booster radiator. 

(b) The left exhaust manifold was cracked on the elbow 
and three lugs were cracked on the left long exhaust stack 

(c) The right upper side cowling was cracked. 

(d) Both outside tire streamlines ripped from t 
ring around the hub. 

(e) The distributor heads were in excellent con 
right head showed no wear while the left hca< 
clearance against the original 0.015 setting. 

(f) All spark plugs 

(g) The left forward cellnloi 
loose and the screws 


mg 

idition. The 
d had 0.013 

■ cracked nnd became 
n the other windows.* 


t the 


- „ , , . - , — .....gitudinn 1 niem- 

'J 1 " of V* ln - "O' 1 3 A6 in. duralumin formed in “lioree- 
sl.oe shape with a steel stiffener placed in the open part of 
the horseshoe. ’ The diagonal members of the beam are of 
16 and 18 ga. duralumin tubing, all attachments being ac- 
complished by means of heat-treated duralumin rivets and 
! P ,! >tes. The same material is used in the drag trussing. 


I fittings nnd a gear eompi 
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Interpretation of Meteorological Maps 

Free Air Conditions May be Deduced from 
Proper Interpretation of Surface Conditions 
By C. LeRoy Meisinger 

Meteorologist, U. S. Weather Bureau 


p^ber 11, 1922 


Most of the questions put by the aviator to the aeronauti- 
cal meteorologist concern the state of the free air. The pilot 
is interested, usually, in the winds at flying levels, and he is 
particularly concerned in times of cloudy, or stormy, weather. 

The meteorologist must base his answer either upon current 
aerological obervations or upon experience. Current obser- 
vations of free-air conditions arc, of necessity, limited, both 


i) 200 to 300 n 


p.h. ‘ 



by the cost of installation and maintenance of aerological 
equipment, and by the paradoxical circumstance that in un- 
favorable flying weather, it is impossible to observe pilot bal- 
loons to very great heights. It is true that kites can penetrate 
the clouds, but the time required for the reduction of meteoro- 
graph observations, together with the paucity of stations, de- 
tracts somewhat from their current usefulness. Observations 
by means of kites and pilot ballons are absolutely essential 
to the proper conduct of free-air forecasting and research; but. 
where the net-work of these stations is not sufficiently close, 
and in cases in which bad weather prevents a part or all of 
them from making observations, the meteorologist must re- 
sort. to that alternative resource, his experience, in order to 
form an opinion concerning the behavior of the meteorological 
elements in the free air. 

The accuracy of this opinion will depend upon how closely 
he has classified and studied his experience. An opinion hav- 
ing a purely statistical basis must always be put forward with 
reservations and must always be applied with proper consid- 
eration of its limitations. For example, the newspapers, a 
year or more ago, were carrying accounts of the possibility 
of eight-hour flights from coast-to-const. These glowing pos- 
sibilities were based upon the reported statement of a well 
known aviator that winds at an altitude of about 30,000 ft. of 


No doubt, high winds 

aviator at that particular time of his ascent ; but 
lous to assert, or imply that such wind velocities nre alaam 
to be found there. Similarly, yearly, seasonal, and monthly 
averages must be used with discrimination, for one cannot ex- 
pect to find these average conditions occurring at any given 

The desirable type of statistical judgement is that which is 
sufficiently flexible to permit of its being applied to current 
conditions. To do this, it is necessary to relate free-air an4 
surface phenomena, so that, by the simple observation of 
surface conditions, one may form a reliable estimate of what 
is to be encountered aloft. This paper attempts to indicate 
how atmospheric pressure phenomena at free-air levels toe 
related to surface wind direction, temperature, and pres- 
sure, and how, from these essential surface elements, some- 
thing may be learned of the free-air wind direction and speed, 
even when the sky is covered with clouds. 


I D« 

II j—etly speaking, measures not altitude, but atmospheric 
V .^gjure. This decrease of atmospheric pressure with in- 

resse of altitude together with the underlying physical law, 
illustrate what is meant by the vertical relation. 

On the other hand, suppose that two free balloons, equipped 
«th similar altimeters ascend vertically and simultanc- 
ooslv from two points separated by a few miles. Suppose, 
further, that they ascend at the same rate, and not only 
flat the vertical decrease of pressure is the same at both 
places, but that the actual pressure and altitude above sea- 
level are the same at the start. If all these ideal conditions 
ure fulfilled, it is clear that, at any given instant, both bal- 
loons would be at the same altitude, not only as shown .by their 
altimeters, but also as measured from some common level such 
aa that of the sea. But if there were any difference in the rate 
of vertical decrease of atmospheric pressure between the two 
places, it is conceivable that the two balloons might actually 



Fir/. 2.— Distribution of barometric pressure at 2 kilometers 
above sea-level over central and eastern United States, 8 a. m, 
(75th meridian time), Dec. 17, 1919. (Pressures in millibars). 

fall into two classes, the vertical and the horizontal. 

We, who move about on the earth’s surface, the floor of the 
atmosphere, are subject to the pressure of this superincum- 
bent mass of air. As one ascends in an airplane or balloon, 
the total amount of air above becomes less, hence the atmos- 
pheric pressure is also less. The altimeter, that essential 
of the instrument board, is an aneroid barometer which, 


e height above sea-level but with altimeters 
reading quite at variance; or, the altimeters might show the 
craft to be at identical heights, whereas a measurement up- 
ward from sea-level might show them to be at considerably 
different altitudes. As a matter of fact, it is rarely that both 
the vertical rate of pressure decrease and the actual pressure 
are the same at any two points a considerable distance apart. 

It follows, then, that if we establish arbitrarily some free-air 
level, parallel to that of the sea, two barometers, respectively 
above the points in question, would, under most conditions, 
vield differing readings. This horizontal difference in atmos- 
pheric pressure, which as we shall see in a moment, is the cause 
of wind, illustrates wliat is meant by the horizontal relation. 

Since gases contract with decrease of temperature, it is easy 
to see that a given mass of air may be contained within a 
thinner stratum over a cold station than over a warm station. 
In other words, assuming the total weight of air over two sta- 
tions to be equal, we will find after we have ascended a cer- 
tain distance above each that- the pressure is lower over the 
cold station than over the warm. An isobnric surface, or sur- 
face of equal pressure in the free air, will slope from the 
warmer toward the colder station. Thus, the rate of fall of 
atmospheric pressure with increase of altitude is greatly 
influenced by the temperature of the air within the stratum 
under consideration. The law of their vertical decrease of 
pressure was stated long ago by Laplace and is commonly 
known as the hysomotrie formula. 

As soon as a pressure slope is formed, the air above the 
warmer station will flow toward lower levels under the action 
of gravity. When air begins to move under the stimulus of 
such a force, it is regarded as the blowing of the w-ind, and, if 
no other effects were operative, the wind would blow directly 
from above the warm station to the region above the cold. 
The meteorologist's w-orld is not so simple as this for many 
influences come into play as soon as air attempts to move 
from one place to another. At levels near the earth’s surface, 
the wind will be retarded and deflected by friction and eddy 
motion. Higher in the atmosphere, however, these retard- 
ing influences are not so powerful, and it is clear that the 
stronger the temperature contrast between the two places, 
the steeper will be the pressure slope and the relatively less 
powerful will be these disturbing factors. 

But at all levels there operates another force, the effect of 
which can lie accurately calculated. It is the well-known de- 
flective force of the earth’s rotation which causes bodies moving 
i over the earth’s surface to be deflected to the right in the 
northern hemisphere and to the left in the southern. Just 
I as soon, therefore, as an air particle begins to move from a 
warm station to a cold, this force becomes operative, and in 
a short time, the particle is moving at right angles to the 
direction in which it started. 

Thus, if a warm station is south of a cold one, the air moves 
from west to east ; if the warm station is east of the cold one, 
the air moves from south to north. In other words, the wind 
blows in a direction parallel, and not perpendicular, to the 
isobars. It is possible to compute the velocity of the wind cor- 
I responding to given conditions of air density, pressure grad- 


ient, and latitude. It is thus obvious that once we have accu- 
rate maps of the pressure distribution in the free-air, ac- 
curatc conclusions regarding the winds at those levels may be 

Available Aerological Data 

The United States Weather Bureau has maintained for a 
number of years several kite stations for the collection of 
data on free-air temperature, pressure, humidity, and winds. 
Six of these stations are now operating and two have been 
maintained for a certain time and closed. These stations 
have accumulated records ranging in period from one to six 
years. With the exception of one of the six stations now op- 
erating, these aerological stations have been drawn upon for 
the basic material for the preparation of free-air maps. 

We know that the surface air temperature in the central and 
eastern United States is strongly influenced by w-ind direct- 
ion, and it seems reasonable that the vertical gradient of tem- 
perature — at least within the lowest several kilometers of the 
atmosphere — is similarly influenced. Moreover, the surface 
wind direction, where topographic or other obstructions do 
not interfere, is a consequence of, and, therefore, an index to, 
the distribution of atmospheric pressure. Hence, it appears 
that if we classify the difference between mean temperature 
of the air column and the surface temperature by surface wind 
directions, we thus obtain that flexibility of statistical treat- 
ment which will permit ns to use current data. The quantity 
thus derived from the records of the several kite stations var- 
ies with surface wind direction and the different months. It 
is a small temperature value which may be added to, or sub- 
tracted from, the current surface temperature in order to ob- 
tain the mean temperature of the air column. Having the 
mean temperature of the air column, the reduction to the se- 
lected free-air level is quickly accomplished by means of 

The reduction levels selected were 1 and 2 kilometers above 
sea-level. These were chosen because a large amount of fly- 
ing is done below 2 kilometers, and because they are close 
enough to the earth’s surface to be intimately related to the 
pressure distribution controlling the surface weather. 

Having the required data from each of the aerological 
stations, tables were constructed for about thirty selected 
Weather Bureau stations. They apply to the regular obser- 
vation made at 8 a. m., 75th meridian time. The maps ex- 
tend westward only to the 100th meridian at present. 

The full significance of the applicability of these data can 
best be appreciated by an outline of the progress of making 
an actual reduction. 

Among other data, the regular weather observer notes sur- 
face pressure, surface temperature, and surface wind direc- 
tion. He looks up in. his table the difference between the 
mean temperature of the air column and the surface temper- 
ature cox-responding to the observed surface wind and current 
month. He adds this value algebraically to the observed sur- 
face temperature. The sum is the probable mean temper- 
ature of the air above bis station up to the chosen reduction 
level. Using this temperature as one entry and his observed 
station pressure as the other, he can look in a specially pre- 
pared table and rend directly the pressure at the free-air level 
above his station. The same process is carried out by other 
observers at other stations, with the result that when the 
pressure values are collected upon a map, such as the daily 
weather map, lines of equal pressure can be drawn upon them, 
just as the sea-level isobars are draxvn at present. The fore- 
caster can then interpret these data. The making of the maps 
represents the application of the vertical relations mentioned 
at the beginning, the intex-pretation represents the appli- 
cation of the horizontal relations. 

Accuracy of the Free-Air Charts 

The accuracy of these maps hinges upon the accuracy of 
the mean temperature of the air column. Hence, it is not only 
interesting, but absolutely essential, to obtain some estimate 
of the accuracy of the method. This can be done in several 

First, statistical method supplies means of judging the ac- 
curacy of an average value of any quantity based upon the 
magnitude of the departures of the individual quantities from 
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the! mean- When such n test was applied to these data, it was 
found that large errors would occur very rarely indeed. 

The second, and more interesting test consisted in comparing 
pressure computed by this method with those actually ob- 
served by kites. An opportunity to do this was furnished 
by the kite station at Due West, S. C., a station whose data 
were not used in the study owing to its short record. In 
about 42 such tests the average error for reductions to the 

1 - kilometer level wore about 0.5 mb. (0.015 in.) nnd for the 

2- kilometer level about 1.0 mb. (0.03 in.). The largest single 
error noted was about 5 mb. (0.15 in.). Errors of this mag- 
nitude are not serious when they arc not localized. If they 
occur at adjoining stations also, the barometric gradient is 
but little affected, and it is the gradient rather than the ab- 
solute value of the pressure that is of greatest 
Thus, the second test yielded quite satisfactory results. 

In the third place, the very relations between wind and 
horizontal pressure gradients have been used to test the re- 
ductions, for, once having the map of pressure at a given level, 
we may compare the gradients there shown with the actual 
wind observed with kites or pilot-balloons. This was done 
of dates selected at random and distributed 


throughout the 


n the 


it majority of c. 


isobars. 


Is agreed very satisfactorily with the trend of tl 


Pressure Variations at Diff, real Levels 

The distribution of pressure in the free air is often, but not 
always, quite different from flint at sea-level. From the 
theoretical considerations mentioned earlier, it is seen that the 
greatest difference will occur in tlio winter, when the latitu- 
dinal gradient of surface temperature is steepest. At such 
times, there may be a rapid change in the distribution of 
pressure as one ascends from sea-level, nnd this sometimes 
produces a rapid turning of winds from the surfm 


i the s 


when t 


the highest, 


temperature contrast is slight, 
their identity to great heights. Sometimes . 
seen to move from the east. This type of clo> 
nnd the fact that winds as high ns 10 km. 
have a motion from the east implies that the mean temper- 
ature of the nir between the surface nnd that high level is 
actually higher in the north than in the south — a phenomenon 
which could occur only in summer in the United States. 

One striking case may be cited nnd illustrated. It is em- 
phasized that this example is extraordinary, and is not to be 
regarded in any sense as representing the usual variations 
between the sea-level map and the maps for the upper levels. 
It shows, nevertheless, what may occur and what has occurred, 
and the significance for aviation at such times would be great. 

Highest Recorded Wind Velocity 

On Dec. 17, 1319, the Weather Bureau pilot-balloon ob- 
servation at Lansing, Mich., yielded the highest wind velocity 
ever recorded in the United States below 10 kilometers (6.2 
miles). This velocity was 83 meters per second, (186 ra.p.h.) 
and it was observed at an altitude of 7.2 kilometers (4.5 miles). 
If this observation were taken alone, some doubt might be 
thrown upon its accuracy. But, while no other station secured 
an observation to that altitude, there was, at other stations in 
that region, a rapid gain in wind speed with increase in height 
up to the maximum altitude attained. Hence, there is good 
reason for believing that high winds prevailed in the free air 
on that date. An examination of the sea-level pressure shows 
that the region between the Mississippi River and the Appa- 
lachians was dominated by high pressure; and, so far as 
surface winds are concerned, such a pressure distribution is 
usually associated with winds of no great intensity. 

An inspection of the horizontal temperature difference be- 
tween points in the northern and southern parts of the United 
States reveals nn unusually steep gradient, and this, from our 
earlier considerations, points toward the likelihood of high, 
free-air winds. Fig. 1 shows this distribution of pressure and 
temperature. The solid lines are isobars at sea-level and the 
dotted lines, surface isotherms. Fig. 2 shows the isobars at 
2-kilometers above sea-level, not as observed, but as computed 
from surface conditions. The difference between the sealevol 
isobaric distribution and that at 2 kilometers is at once strik- 
ing; but when the closeness of the parallel isobars in the free 



air is considered together with the fact that free-aii 
wherever they were observed by kites or pilot-balloons ssj | 
in direction with the trend of the isobars, the significant?. , 1 
importance of such maps for aviation becomes ' 

There was very little, on that date, in the daily weather as 
to guide the forecaster in his estimate of free-air winds Jfof 
of the free-air pressure distribution would certainly have .. 
sisted him. • e as ‘ 

This brief exposition of the theory, the tests, and some f 
the practical phases of the making of pressure maps for nmut 
levels, is simply the record of recent research on the sabiwf 
It lias not yet been given actual day-to-day trial inth. 
Weather Bureau, although such trials arc contemplated. I; 


lid without extravagance, he . 

introduce into the weather map that other dimension whj2 
distinguishes the world of the aviator from that of the peds*. 

consequence, they anticipate the day when 
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A New Caproni Giant 


at that type, but will be of stronger and 

stmetion throughout. 

As will be remembered, this ship was a “triple tandem tri- 
plane” with a long cabin of the general shape of a railwsv 
car, and carried no tail, the ailerons on the rear set of wings 
taking the place of the elevator while lateral direction w»a 
obtained by vertical rudders placed between the wing panels 

In the present design the body is 74 ft. long, of V-shaped 
bottom and with a small step amidships and one about txo- 
thirds way back. The bottom is divided into 10 watertight 
compartments. Seats for 100 passengers are arranged along 
a central corridor running the length of the cabin. The pilots 
are at the bow, and the ship can be steered either from within 
the enclosed cabin or from an exposed “bridge.” 

The power plant consists of 8 Liberty motors, giving > 
total of 3200 hp. The motors are arranged in two groups, act 
on the front set and one on the rear set of planes, of fear 
motors each, three being tractors and one pusher. An en- 
gineer is in charge of each motor group who receives ha 
orders by telephone and signal apparatus from the pilot. 

To facilitate leaving the water, vanes are placed between 
the body and wing floats. The latter are located under tlx 
first or inner set of struts. 

The dimensions and characteristics of this machine are u 

Span, 98 ft. 

Length, 74 ft 

Height 31 ft. 

Gap, 18 ft. 

Carrying surface (about) 7500 sq. ft. 

Hp. (8 Liberty 400), 3200 

Weight empty, 27,200 lb. 

Useful load, 22,00 

Total, 49,200 

Fuel load sufficient for 6 hr. flight. 

Dimensions 


Warning to Aviators 

Ohio — Maumee River — High-tension cable — A high-ten 
electric cable carrying 66,000 volts crosses the Maumee ft 
parallel with and on the northern side of the Lower Term 
Bridge. The line consists of two wires, one above the o 
and 30 ft apart, the minimum height above the water 1> 
107 ft. and the maximum height 137 ft. These wires arc ! 
ported on two towers, one on each bank of the ri 
ft high above the water. The tower on the eas 
eated 73 ft and the one on the west bank 80 ft. i 
harbor line. 
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The Army Air Service 

By Maj. Gen. Mason M. Patrick 

Chief of Air Service, U. S. Army 
(Concluded from last issue) 


Flying Cadets 

Flying cadets are a class of personnel in the Air Service 
who come mainly from two sources — the ranks and civil life. 
Upon becoming flying cadets they axe placed immediately 
nnder flying instruction and graduation from the prescribed 
courses qualifies them for a commission in the Organized Re- 
serve. Only 190 flying cadets are at present authorized, and 
these must come out of the allotment of 8,500 personnel for 
the Air Service. 

Graduate flying cadets are practically the only source of 
flying personnel for the National Guard and the Organized 
Reserve. When it is considered that the six field armies and 

what over ten thousand flying officers, only a handful of 
whom arc in the regular army, there is at once seen the great 
necessity for training as large h number of flying cadets as 
possible. It is estimated that 2,500 flying cadets must be 
trained each year to keep an active force of approximately 
10,000 flying officers in the National Guard and Organized 
Reserve. Casualties, temperamental unfitness, waning enthu- 
siasm, business or family reasons, and physical defects force a 
large percentage of reserve pilots each year to retire from the 
available list, thereby causing this large estimated replacement. 
Think of the number of training centers that would have to 
be established and the consequent size of the Air Service in 
peace to carry out this one function of the regular Air Ser- 
vice in order to comply with the intent of the amended Na- 
tional Defense Act. 

Our flying schools are open to the flying cadet at all times 
and the maximum number should be in attendance. An op- 
portunity is here presented for the physically flt and intel- 
lectually qualified civilian between the ages of 20 and 27 to 
secure the best flying training in the world at government 
expense, and in addition to be paid a salary and be supplied 
with quarters, clothes, food, medical attention, as well as all 
the other numerous benefits that go with military service. 

A commission in the Air Service Reserve is awarded to all 
graduate (lying cadets. 

The present reduced strength Air Service further comprises : 

(d) — Garrisons for Panama, Hawaiian Islands, and Philip- 
pine Islands. 

(e) — A small number of service squadrons (air parks), 
distributed where most needed for the upkeep of flying equip- 
ment. The group of four fighting squadrons is the principal 
tactical unit of the Air Service. As a part of each group 
there is a service squadron (formerly designated as “air 
park”) that performs the supply functions for the group and 
does such repair work on the equipment as cannot be accom- 
plished in the squadrons or is not assigned to the repair 
depots. The attack, bombardment and pursuit groups are 
organized in this way and also the school groups which con- 
duct the Primary and Advanced Flying Schools. Mitchel, 
Bolling, and Langley Fields each have a service squadron to 
care for and repair equipment for those units there that 'are 
not in a group organization. 

(!) — One airship company for Ordnance Department ex- 
perimental work at Aberdeen Proving Ground. The principal 
use of this airship company is to drop bombs for testing all 
the component parts of the bomb. There is also at Aberdeen 
a bombardment squadron detached from the Bombardment 
Group and engaged upon similar work. 

There are many duties in addition to those enumerated in 
the brief outline above, that the Air Service performs for other 
brandies of the army or departments of the Government. 
Among these is the forest fire patrol — a great accomplishment 
in itself. In a few hours an area can now be covered by air 
which heretofore has taken many days and great effort on the 
part of watchmen or lookouts. Patrols are now carried on 


by the Air Service over some of the forests on the Pacific 
Coast. If the size and duties of the Air Service would permit 
more patrol work would be done in other parts of the country. 
Hundreds of thousands of miles have been flown in forest fire 
patrol and hundreds of fires located and reported, thus saving 
millions of dollars in timber and untold hardships of fighting 
fires that would not otherwise have been discovered until much 
later. 

Some Interestin 


... , . . in^Louisiana, the boll 5. 

This work has been done in cooperation with the Department 
of Agriculture. Treatment of large areas of trees or growing 
crops in this manner saves much time and labor. 

Constant cooperation is had with the Bureau of Standards. 
The numerous experiments nnd tests made by the Bureau of 
Standards in cooperation with the Air Service have established 
a very close relation between the two agencies, and have solve! 
many of the difficult problems that have been presented in 
mastering the air. 

Many mapping projects have been undertaken for the var- 
ious departments and bureaus of the government. Among the 
mosaics made and furnished by the Air Service are Camp 
Beuning (200 sq. mi.), Walter Reed Hospital, Fort Myer, 
City of Boston, District of Columbia, Bibb County, Ga.; Los 
Angeles County, Calif.; San Diego County, Calif.; La Jolla 
County, Calif.; Reelfoot Lake, Tenn. ; 150 square miles in 
vicinity of Amherst, Mass.; Susquehanna River; Coast Lines 
at Portland, Me.; and all Air Service stations. In addition, 
thousands of square miles of territory have been surveyed and 
mapped from the air, and a great number of special photo- 
graphs have been taken. Every department of the government 
and many bureaus, municipalities and individuals have been 
supplied with aerial photographs and maps to assist them in 
their work. The importance of aerial photography nnd sur- 
veying has not been underestimated by those who have seen 
its accomplishments and the time is not distant when a much 
greater use will be made of this form of mapping, especially 
when speed is a factor and the area to be mapped is extensive. 

Air Service Supply System 

Not the least among the functions of the Air Service, is the 
operation of its own great supply system. The problem of 
supplying to the many different types of Air Service units the 
thousands of different articles that are required is one that 
calls for the greatest coordination and painstaking effort. 

It is estimated that no less than 225,000 different parts most 
be kept on band to supply the requirements of five different 
kinds of airplanes (attack, bombardment, observation, pursuit 
and training), and two different kinds of lighter-than-air 
equipment (balloons and airships). Hundreds of these pt.rts 
vary so slightly in appearance that, when separated from the 
major assembly, only an expert can identify them. Standard- 
ization is attempted wherever possible, but due to the rapid 
change in design of equipment, this is many times quite im- 
practicable. Cataloging the parts of all standard types of 
equipment has been undertaken in an effort to assist the oper- 
ating personnel of the Air Service to make proper inventories 
and requisitions. In addition to all these different parts there 
is a vast quantity of tools that must be kept on hand. 

The distribution and issue of equipment, spare parts and 
tools is a problem that is difficult of solution with the limited 
transportation funds that are available. To cover this 
function, supply and repair depots are distributed geograph- 
ically to care for Air Service organizations in all parts of the 
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country. These depots carry stocks of material designed in 
assortment and quantity to meet the needs of the organizations 
within their respective areas. Supply and repair depots are 
now established at the following places: 

San Antonio, Tex. (Kelly Field) 

Fairfield, Ohio (Wilbur Wright Field) 

San Diego, Calif. (Rockwell Field) 

Belleville, III. (Scott Field) 

Middletown, Penn. 

Little Rock, Ark. 

It is contemplated making some changes in the location of 
depots so as to effect greater economy and efficiency. Many 
depots have been closed since the armistice and the large 
amounts of surplus property contained in them have been 
either sold, issued, or stored as a war reserve. The repair 
feature of these depots is worthy of special mention. Large 
amounts of equipment have been overhauled and reconditioned, 
many crashed planes have been rebuilt, a great quantity of 
salvage work has been done. This action has saved large sums 
of money and has set a standard of maintenance thnt is the 
pride of our service. 
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1 through aeronautical journals, m 
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The Air Service library, with branch libraries at all 
Service activities, is conducted by the Information Divim™ 
The collection in this library, consisting of books, nuZSl 
and special reports, is one of the most complete in the w 0 rM 
and the material contained therein is widely used by 
emmentnl agencies and civilian concerns. This Division 
maintains a file of all photographs, mosaics and moving nic. 
hires taken from aircraft and is charged with the duty their 
dissemination for official use. The Historical files of the 
Bureau of Aircraft Production, Office, Director of 
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airplanes, balloons, airships, aircraft motors, 
ment and accessories necessary to meet the requirements of the 
Air Service and the preparation of drawings, specifications, 
etc. as may be necessary for the procurement of this material, 
are carried on by the Engineering Division at McCook Field, 
Dayton, Ohio, and the neighboring station at Fairfield, Ohio. 

There is no work more important to the Air Service than 
that of the Engineering Division. Their stamp of approval 
on flying equipment means to the flier that it has been 
thoroughly tested, both in the shops and laboratories, and in 
the air, and as a result has been found safe for use. This 
division acts as a check upon the manufacturers, inspecting 
all material used and seeing that construction is carried out in 
accordance with contracts. The large appropriations made 
annually for expenditure by this division are a direct measure 
of their responsibilities and of the confidence placed in their 

Although the Engineering Division is primarily interested 
in military equipment, a great deal of information and prac- 
tice is brought out in development work that is valuable to 
commercial aviation. The fundamental principles of design 

aircraft, and a large number ol finished articles such ns en- 
gines, photographs and wireless equipment, instruments and 
other accessories developed and used through military neces- 
sity have an immediate application in the operation of com- 
mercial aircraft. Aviation information collected by the 
Engineering Division from all sources in this country and 
foreign countries is carefully studied, investigated and di- 
gested and then distributed, to help as far as practicable, in 
the general progress of aeronautics. 

On account of the rapid development, not only in aeronau- 
tical equipment but in the use of aircraft, it has been found 
necessary to establish a division in the Office of the Chief of 
Air Sen-ice for the purpose of collecting information covering 
the whole field of aeronautical development throughout the 
world. Gathering information from foreign sources is ac- 
complished through the Military Intelligence Division of the 
General Staff. Air Service assistants have been detailed to 
the Office of the Military Attachds in London, Paris, Berlin, 
Rome and Tokyo. 

Much valuable material is also found in the reports to the 
State Department and the Commerce Department. 

The Information Division coordinates in activities with the 
National Advisory Committee for Aeronautics and the Bureau 
of Aeronautics, Navy. Information received from these 
sources is compiled and disseminated to all governmental 
agencies interested in aeronautics, since a large part of the 

ronautica] experience of the United States is centered in the 
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the best war reserve, and every effort is being made to stim- 
ulate the growth of this industry. 

The building up of a war reserve of personnel is also a 
problem that cannot be satisfactorily cared for until either 
commercial aeronautics increases to much greater proportions 
in this country, or Congress appropriates funds to adequately 
care for the training of the reserve. As heretofore stated, 
there are approximately ten thousand pilots required for the 
National Guard and Organized Reserve, and practically the 
only sources of this personnel are the Air Service schools, the 
aerial mail and the existing commercial enterprises. Every- 
thing possible is being done to increase the efficiency and 
strength of the reserve, but the problem is quite unlike that 
found in any other branch of the service and requires large 
expenditures of money and a constant flow of high class per- 
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Massachusetts Institute of Technology, Cambridge, Mass. 
Georgia School of Technology, Atlanta, Ga. 

University of Illinois, Urbana, 111. 

Texas Agricultural & Mechanical College, College Station, 


The regular engineering courses, pursued by practically 
all of those enrolled, fit naturally into the special Air Service 
training pursued during the four academic years. Each stu- 
dent is required to attend a basic and an advanced camp, the 
latter being devoted to practical and theoretical “ground sub- 
jects,” together with several hours of observation training in 
the air. When funds become available it is planned to call all 
graduates to active duty for six months when they will be 


AVIATION 


779 


given flying instruction and thus become thoroughly trained 
Air Service Stations 

The stations of the Air Service are those built up during 

A program of construction has been formulated and it is 
hoped that the next Congress will appropriate funds for 
building barracks and quarters at some of our stations. It 
will be many years, however, before the Air Service stations 
have permanent construction throughout. 

A few of the war time stations have been dismantled and 
sold, while others are held on an inactive status for the storage 
of material and use by- the National Guard and Organized 

Park Field, Millington, Tenn. 

Carlstrom nnd Dorr Fields, Arcadia, Fla. 

Ellington Field, Houston, Tex. 

Rockwell Field, San Diego, Calif. 

Ross Field, Arcadia, Calif. 

March Field, Riverside, Calif. 

Mather Field, Sacramento, Calif. 

It is possible that many of the Air Service stations both 
active and inactive may become key stations in our system of 
national airways. The President has shown his interest in 
airway development in his first message to Congress and it is 

so that this most important work mny be carried" 'em.* 1 

The Air Service has already made tremendous strides in this 
direction. Some 2,500 landing fields have been listed and in- 
formation regarding them is being checked and tabulated in 
form for ready use. A model airway has been established con- 
necting Langley, Bolling, Mitcliel, and McCook Fields, Bolling 
Field being the key station. Radio and meteorological stations 
have been erected and data regarding the weather is always 
available. Departure and arrival of planes is reported by radio. 
Regular trips are made enrrying passengers and baggage. 
Special maps are being prepared with only that data essential 
and desirable to the pilots. Fields have been marked. Great 
quantities of data are being collected with a view to assisting 
development of aerial enterprises. 

One of the most important of our projects is the establish- 

serve officers and National Gnnrd units may be given an 
opportunity for air work. Four of these airdromes, namely 
at Boston. Mass. ; Pittsburgh, Penn. ; Kansas City, Mo. ; and 
Los Angeles, Calif., are now being constructed. The entire 

will become available for the completion of the program within 

At these airdromes approved commercial aviation will be 
encouraged and each should ultimately become an important 
station in our Airway System and the center of the com- 
munity’s aeronautical development. 

The problems of the Air Service are many and varied and 
cry few precedents to follow. The Infantry, Cav- 
’ e years of experience behind them; they 
nave traditions and history that tend to stabilize their present 
organization nnd development; they are well established and 
their duties clearly defined. On the other hand, the Air 
Service is still an infant branch of the Army; its organization 
is but little beyond the embryoni ■ * 


clearly nnd undisputably indicated through the sinking of the 
capital ship that the Air Service if supported by Congres- 
sional appropriation, has a mighty capacity for national de- 

Great developments arc still to take place. The air must be 
further explored for additional meteorological data to increase 
the safety of flight. The airplane that can successfully combat 
most conditions of weather must be developed. Great airways 
must be established with adequate landing fields, service sta- 
tions, airway markers, etc. The physical fitness of pilots 
must be assured. A system of federal license and inspection 

to protect those who choose to remain on earthly lanes. The 
possibilities of the helicopter must be developed and applied 
to the military airplane. A cheaper and more extensive sup- 
ply of helium must be found. Forest fire patrol should be 
extended. Further and more adequate means of waging voir 
on the enemies of plant life should be developed. The use of 
the airplane more generally for surveying, photographing and 
exploration, is to be encouraged. The development of aerial 
torpedoes and radio controlled aircraft must be carried to the 
point where they may become effective in war. The develop- 
ment of mufflers, heating apparatus, starters, goggles, and 
other devices for the comfort and convenience of pilot and 
passenger should receive attention. The production of all- 
metal planes, with a minimum of parts and simplicity of con- 
struction and assembly, must come. Means of making a 
getaway and landing in small areas should be developed. 
Rules and regulations for aerial traffic must be drawn up. 
And so on with a hundred more items. Truly the field of 
exploration, discovery, invention, and work in the air seems 
unlimited. 

The Air Service will not be without its problems for many 
years to come — problems without precedents and in a compar- 
atively unexplored field. They demand for their solution time, 
energy, and money. May Congress see fit by liberal appro- 
priations to encourage this new and powerful aid to military 
and commercial enterprises, which is destined to revolutionize 

important part in the lives of future generations. 
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Encouraging Original Design 

An outline of the services rendered the French aircraft 
industry by the Section Technique (the French counterpart 

report- by Vice Consul John F. Simmons, Paris, in a recent 
issue of Commerce Reports (U. S. Dept, of Commerce). He 
states that the Service Technique outlines the type of craft 
desired, and any manufacturer may submit a design, accoi-ding 
to the conditions specified. If the manufacturer’s type is 
selected, the firm receives a trial order; and if the craft is 
successful the firm receives an additional order with the 
assurance that no other manufacturer will produce its type 
of craft without paying the firm a royalty. Thus each manu- 
facturer is induced to produce original designs, as he knows 
that quantity orders will be given to his firm and not to a rival, 
who, not having had to bear the cost of experimenting, might 
be able to underbid him. 

The Service Technique passes on all models, the tests being 
made at one of the best equipped laboratories in the world, 
located at Issy-les-Moulineaux. These laboratories ore all 
new and the largest wind tunnel which has yet been constructed 
will soon be put into operation at Issy. 


, „ .;s scope of action not altogether 

defined. Development continues at a rapid rate; organization 

new types of equipment are constantly being produced. Ef- 
forts have been made to establish certain policies but changes 
are rapid. All these conditions make the burden heavy on 
the smnll Air Service we have, but at the same time interest is 
never lagging nnd new fields of work are always at hand to 
be explored. 

The Air Service has a wonderful future before it. The time 
will come when we shall see the military activities in the air 
at least coordinate with those on the land nnd on the water. 
The bombing maneuvers of last year off Hampton Roads 


District Chairmen, N.A.A. 

In the table showing the officers nnd governors of the 
National Aeronautic Association of U.S.A. printed in the 
Nov. 30 issue of Aviation, Bernard H. Mulvihill was er- 
roneously named as permanent chairman of the Third Dis- 
trict. According to the by-laws of the N.A.A. two governors 

the permanent chairman of the respective district. As the 
table shows eleswhere, the two governors from the third dis- 
trict are Lewis F. Sevier and R. J. Walters, and Mr. Sevier 
is chairman of this district. 


The Grand Prize of Paris 

Far man F90 Wins French Air Transport Competition 


The French air transport competition for the 100,000 francs 
Grand Prize of Paris, which was held in the middle of 
November at Le Bourget airport, was won by Lncien Bos- 
sontrot on a Farman F90 5-passenger cabin biplane equipped 
with a 300 hp- Saliuson engine. Thus a single engined ship 
won this difficult competition, the rules of which particularly 
favored multi-engined aircraft. 

The Conditions 

The conditions of the Grand Prize of Paris were briefly 
as follows. The competition was open to French airplanes 
carrying two pilot’s seats in the control cockpit, and five 
passenger seats at least in the cabin. The passenger seats 
had to be at least 17 in. wide, face forward, and enable a 
man 6 ft. tall to sit comfortably without hunching. The 
presence of a crew of two was obligatory on board during all 
trials. The commercial load was calculated as 100 kg. per 
passenger, of which 20 kg. were to represent the baggage. 
This load eonld be represented by sand bags of the weight 

be attached on the respective scat, while separate sand bags 
representing the baggage were to be loaded into a special 
baggage compartment. 

The competition consisted of preliminary trials covering 
general features thought to be desirable in commerical air- 
planes, and of flying trials which were to bring out safety 
features. For all trials points were awarded, as shown below. 

The preliminary trials were divided as follows: (A) horse- 
power expenditure per passenger carried, 150, 50 and 25 
points in order of precedence; (B) Use of radio telephone 
during flight up to a distance of at least 10 kilometers, 25 
points; (C) Stopping and starting one engine of the power 
plant in flight, 25 points; (D) Starting the power plant on 
the ground, the entire crew being on board, 25 points. 

The Flying Trials 

The flying trials consisted of a safety test, a starting and 
landing test, and a speed test. In the safety test (E) the 
contestant had to fly for l '/2 hr. carrying full pay load and 
1 hr. fuel irith one engine slopped and make the following 
performances; (a) take off; (b) climb to a height not ex- 
ceeding 500 meters and remain there 10 min. describing one 
right handed and one left handed circle; (c) climb after com- 
pletion of test (b) another 500 meters in 30 min. The 
take off and initial climb to 500 meters counted for 100 
points; the horizontal flight for 50 points, and the second 
climb for 100 points. The starting and landing tests (F) 
were determined by the length of the ground rnn, 75, 50 and 
25 points being given for first, second and third place. The 
speed test (G) was to be run on two consecutive days over a 
100 kilometer circuit, as follows: on the first day a distance 
of 300 kilometers was twice to be covered with full load and 
one obligatory stop made en route, when the power plant 
had to be stopped; on the second day 600 kilometers had to 
be covered with one half the specified load. Both tests had 
to be accomplished without any intermediate landing save 
that specified for the 300 kilometer flights; any forced landing 


causing the contestant to be disqualified. An average speed 
of less than 1O0 kilometers per hour also disqualified the con- 
testant. In these speed tests 3 points were given for every 
kilometer above the minimum speed up to a total of 300 
points; and in addition 100, 50 and 25 points were awarded 
for first, second and third place. 


The Competition 

The great severity of these conditions, which was much 
criticized by the French aeronautical press as was the cri- 
terion which determined the award of points, was undoubtedly 
responsible for the small number of entries received. The 

companying table. The Mureaux' macldneTs ? vfctoTrs "CW 
mercial” - built under license in France. The Breguet 
“Leviathan” is a tractor biplane equipped with a central 
engine room in which four Breguet-Bugatti engines are 
housed. The power plant drives the single propeller through 
a connector-disconnector derice ( which was described in detail 
in Aviation) whereby a failing power unit is automatically 
thrown out of dutch if the engine revolutions drop below a 
certain number. The power plant of the Leviathan has been 
undergoing trials for almost two years, and it was recently 
reported that it had during one trial turned for 2 hr. with a 
total power output of 900 hp. 

Although the Leviathan failed to finish in the competition 

cessfully passed the majority of the severe tests is a valuable 
indication of the possibilites of the central engine room ar- 
rangement. As a matter of fact the elimination of this 
interesting ship is said to have come about in an odd way. 
While flying the speed test, a spark plug broke, whereupon 
the mechanic disconnected the engine to fit a new plug. But 
in his hurry to do so he accidentally leaned against the clutch 
lever and so disconnected a second engine. As the pilot was 
flying at a height of only 150 ft. owing to poor visibility, 
the loss of 50 per cent of the horsepower caused him to land 
which automatically diminated him from the competition. 

The Caudron C74, piloted by Poiree, was a four-engined 
cabin biplane with two sets of tandem propellers. This ship 
is a development of the C61 three-engined passenger plane 
exhibited at the last Paris aero show. The Farman F90, 
piloted by Bossoutrot, represents a refinement of the F70 
type which was produced early in 1921 as a combination de- 
sign to be used as either a four passenger cabin ship or as a 
corps observation-combat machine. The Potez X is a three- 
engined cabin biplane, and was exhibited at the last Paris 
aero show, in connection with which it was described in the 
Dec. 19, 1921, issue of Aviation. This ship failed to arrive 
in time for the preliminary trials, and therefore did not take 
part in the competition. 

Extremely bad weather reigned all during the trials, with 
low visibility, rain and fogs, so that the speed tests had twice 
to be postponed. The following number of points was 
awarded in the preliminary trials and in all the flying trials 
except the speed tests: 


Characteristics of the French Transport Airplanes Entered for the Grand Prize of Paris 
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Gliding at night is impossible in the opinion of Dr. Madelung 
as the air currents are then descending. Incidentally, soaring 
birds never fly at night. 



It does not appear clearly from the regulations of the com- 
petition whether failure to comply with all the trials specified 
eliminated a contestant. Judging from the above table, how- 
ever. and also from the fact that the victorious Farman F90 

test (E) — that is, climb with one engine stopped — it must be 
assumed the award of the prize rested with the officials of the 
Aero Club of France. 

Owing to the bad weather the first speed trial was post- 
poned to Nov. 14, and it was decided, in order to facilitate 
the task of the pilots in the low visibility to reduce the length 
of the course to 40 kilometers. Consequently the course had 
to be covered each day sixteen times. 

Bossoutrot on the Farman F90 covered the 600 kilometers 
of the first speed test in 4 hr. 7 min. elapsed time, and in 
3 hr. 45 min. flying time, which makes an average speed of 
160 km.p.h. or about 100 m.p.h. The Leviathan was elim- 
inated that day ns above stated, and Labouchere, on the 
Mureaux “Express” was forced down by water circulation 
leakage. The Caudron C74, piloted by the veteran Poiree, 
crashed on the fifth lap and killed its pilot and two mechanics 
when the left hand rear propeller broke or flew off its hub 
and literally cut the fuselage in two, thus depriving the 

This left only the Farman F90 to complete the speed tests, 
which it did the following day by covering the 600 kilometers 
in 4 hr. 11 min. elapsed time, which works out as nil average 
speed of 143.3 km.p.h. (88.8 m.p.h.). The 300 hp. Salmson 
model AZ9 engine is a commercial version of the war time 
Z9 model with which many French commercial airplanes are 
equipped. 


Glider Development 

The development of a motorless airplane capable of reaching 
an altitude of 20,000 ft. is the aim of Dr. George H. Madelung, 
designer of the Hannover glider, who is employed as project 
engineer at the Glenn L. Martin Co. 

Dr. Madelung believes a glider can ascend to a height of 
20,000 ft. and support not only its own weight, but also that 
of a cable reaching to a moving object, such as a battleship 


Italian Type O. S. Airship 


This new airship was built lately by the Stabilimento di 
Costruzioni Aeronnutiehc at Rome, Italy. Her general 



Above: the Italian semirigid airship .OS1 in flight, ltelow : 
Close-up view of the car 


Under these conditions the glider would function as a kite, 
with the difference that it would be controlled. Such a glider 
would replace kite and observation balloons, and it would 
have the additional advantage of being less visible to an enemy 
and less dangerous for its crew in case of attack. 

When he wished to descend the pilot would simply drop 
the cable and glide to a landing place either on the ship or 
near by. 

The report of the London Daily Chronicle’s observer that 
German scientists plan construction of huge gliders, capable 
of carrying large weights for hundreds of miles, is described 
as “bunk” by Dr. Madelung. 

“Given the same area, or wing surface, a glider must be 
from five to ten times lighter than a motor driven plane,” 
he said. “And as the size is increased, the wing loading must 
be increased to overcome the dead weight of the structure. 
If the lifting area is doubled, the dead weight is more than 
doubled. The larger the plane, the nearer you approach a 
point where the plane will not support a useful load.” 

However, flights of hundreds of miles in a glider are pos- 
sible, Dr. Madelung believes. A motorless plane could be 

spot where the currents rise upward, go through the same 
performance to gain altitude and so on until darkness or 
until its destination had been reached. 

This, of course, would require a charting of the air cur- 
rents so pilots would know where to glide to gain altitude. 


■ovements effected in the design of the stern and to better 
atic stability. 

The envelope is 223 ft. long and has a capacity of 169.551 
.. ft. It is made of i-mgle-ply fabric with rubber on both 
les. The ballonets are separated by means of lacquered 


joined through two hoops which have the same section stream- 
lining the airship in question. The keel girder extends along 
the lower curvature of the hull from stem to stem. It is 
built of steel tubes which are joined in such a manner as to 
render the system practically elastic. 

The wooden car is completely closed and accommodates 
beside a crew of four, six passengers. For the convenience of 

can be opened, are fitted the full length of both sides of 
the cabin, giving a very fine view. 

Two 120 hp. Colombo Combi engines are mounted on out- 
riggers at the rear end of the car, and drive two walnut pro- 
pellers of the pusher type. 

On her first trial trip the O. S. airship reached a speed of 
53 m.p.h. While the O. S. is still an experimental type, its 
trials have been very promising, indicating that with the in- 
creased lift and endurance this ship is a decided improvement 
on other types of airship having the same capacity. 


An Aerial Picnic in France 

By W. W allace Kellelt 


New Splitdorf Magneto for Aircraft Engines 

Ignition System Specially Developed for Aircraft 


A most interesting illustration of the peaceful pleasures 
of flying was afforded by the recent aero-picnic given by 
the Aero Club of France for its members. Tiring of the 
conventional flying meetings — which are held every week in 
France in four or five different towns — the directors of the 
Aero Club decided to give the enthusiastic flyers, and they 
are numerous, something different. 

Further to interest the public in aviation, and to encourage 
aerial touring, they organized a picnic to which everyone should 
come by air. They first termed the picnic “the 104 of the 
104th” meaning that 104 invited members of the Club would 
meet at the 104th kilometer of the Paris-Granville road, at 
which point lies the charming village of Tilliercs. As it 
happened however, there were 120 aero-picnickers, and the 
Secretary plans to choose the 200th kilometer to accomodate 
the guests at the next picnic. 

As early as nine o'clock in the morning the guests began 
to arrive. From then until noon the small pasture adjacent 
to the country inn at Tilliercs presented a lively scene as 
the planes gracefully landed with their cargoes of picnickers. 
In small machines and large ones they arrived— there were 
sport planes carrying one or two people, and giant passenger 
planes carrying a dozen — in all thirty-five machines of almost 
every type built in France. Last but not least to arrive was 
M. Laurent Eynac, under-secretary of state for aeronautics, 
who was warmly greeted by the picnickers, already united 
into a happy family. 

The good looking girls, silk robes, bare arms, charming 
smiles, faces flushed with the thrill of the air would go far 
to whet the appetite of any picnicker, and every single one 
had flown to Tillihres. At mid-day came the dinner, served 
at small tables underneath the shady trees of the “Bois Joli”. 
It was. an old fashioned picnic dinner, delicious, from 
“aperitifs to liquers". Then came the concert — to which each 
guest, who could sing, or dance or tell a funny story, con- 


tributed his or her part. The afternoon passed all too quickly 

With the coming of dusk, the great mechanical birds, resting 
since noon, were put in action again and the “104 of the 104th” 



Is there not something in events of this kind, taking place 
with increasing frequency in countries certainly no more 
progressive than ours, worthy of consideration? How better 
can aviation, so useful commercially and agreeable as a sport 

closer to the heart of the wide-awake patriotic citizen? 


German Aeronautic Emigration 

some time past German aeronautic enterprisi 


of Versailles in the matter of German aircraft const! 

The attempts of the Zeppelin and Schuctte-Lanz con 
to gain a foothold in the United States and Spnin a 


Spanish Zeppelin ci 


already broken g 


German henvier-than-air interests have similnrily been 
active in establishing foreign branch organizations which 
would not be hampered by Allied building restrictions, while 
the mother enterprise would limit its activities to establishing 
the plans of new “unauthorized” aircraft and aeronautic en- 
gines. After Antbonv Fokker, who returned to his native 
Holland after building aircraft for Germany during the 
war. the Domier company established branches in Switzer- 
land and in Italy, where it took over the large Gallinari air- 
craft plant, at Pisa. The Junkers firm has at various times 
been reported to be contemplating to establish an aircraft 
factory in Russia. An experimental Maybach engine of great 
power was recently built and tested in Holland, while several 
minor German firms have built new types of aircraft in 
Sweden. 

The latest accession to the ranks of Germany’s aeronautic 
emigrates is Herr Rohrbach, late chief engineer of the Zep- 
pelin-Staaken airplane works where he built a four-engined 
all-metal monoplane. He has just established an aircraft 
construction firm at Copenhagen, Denmark. This firm, called 
the Rofawerke, will have as Danish manager Erik Hildesheim, 
who contributed numerous articles on German aircraft to 
Aviation, and Herr Rohrbach will be the chief engineer. 


As Others See Us 

From The Aeroplane ( London ) 

“All concerned with American aviation deserve to be con- 
gratulated heartily on the astounding results achieved by 
American airplanes in the Pulitzer Trophy Race and in Mr. 
Manghan’s speed-record attempts thereafter. There was a 
time when we in Europe were justifiably sceptical about the 
figures published for American records, whether for speed, 
altitude, duration, or distance, hut in these days when the 
United States Air Services arc themselves intimately con- 
cerned with all such records it may he taken that figures are 

probably more accurate than those of any other country in 
that for altitude and speed performances tile most highly de- 
veloped types 6f measuring instruments arc used. 

“Mr. Maughan's wonderful speed performances more than 
justified the principle on which the United States Air Ser- 
vices (Military and Naval) encourage the American Aircraft 
Industry. The record-breaking single-seater of today is if 
not actually the single-seater fighter of tomorrow at any rate 
the type from which the fighter is best developed. It is 
therefore very well worth the while of the services in any 
country to act on the same principle and order the building 
of pure speed machines.” 


British Imperial Air Mail Survey 

The civil aviation advisory board of the British air ministry 
in July 1922 submitted to parliament a complete survey on 
imperial air mail services and their possibilities. It is pro- 
posed to have several services linking up an air line to India, 
by means of privately operated companies sufficiently sub- 


The Splitdorf Electrical Co. has added to its line a new 
series of magnetos known ns Models S and SS. This company 
has long been known by its successful development of the 
inductor type of magneto. The development of the new 
series has been underway for several years and is the direct 
result of attempting to improve the design of the inductor 
type magneto so as to increase the efficiency. To obtain a 
greater electrical output has been the aim in the development 

two sizes, the smaller one known ns Model S and the larger 
one known as Model SS. The ignition mentioned in previous 
articles in Aviation describing the winning planes in the 
Pulitzer and Curtiss Marine Trophy Races were the models 
SS12 and SS9 respectively. 

The Splitdorf Model S Magneto is being manufactured in 
l, 2, 3, 4, and 6 cylinder types. It is of a very neat design 
and light in weight. 

Constructional Details 

The Model SS magneto is similiar in construction to the 
smaller size and is particularly adaptable to larger engines 



pression at 40 r.p.m. 

and under 100 lb. compression at 90 r.p.m. Model SS under 
the same conditions sparks under 70 lb. compression at 30 
r.p.m. and under 100 lb. compression at 50 r.p.m. 

In this new Splitdorf series tlie model S has a single per- 
manent magnet, while in the model SS two magnets are used. 
The magnet or magnets are arranged with the planes trans- 
verse to the rotor axis. The effective cross-section of the 
magnets is the same from end to end. 

The design of the rotor is particularly interesting. A 
through steel shaft supported on ball bearings is used. The 
rotating laminations are effectively fastened to the shaft .by 
reason of .being anchored in non-magnetic material which is 
cast under pressure around the shaft and laminations. There 
are several advantages of this construction. A solid shaft 
naturally makes a more rigid construction than one built 
up of several parts. The shaft is not magnetized and some 
magnetic leakage is therefore eliminated. The total magnetic 
reluctance of the air gaps has been reduced by increasing the 

The frame of the magneto is an aluminum die casting. In 
this casting are anchored two magnet pole pieces and two coil 
pole pieces. The casting is made of an alloy especially 
developed to take care of the difference in shrinkage and tem- 
perature. The surfaces on which rest the permanent magnets 
and the coil core are ground, as are also the ends of the 
magnets and of the coil core. This insures excellent joints 
at these points, which further increases the efficiency of the 

The coil core is attached to the frame by means of clamps 
and the area of the joints at these points is considerably larger 


the coil, which permits even greater insulation so that the 
possibility of electrical breakdown is at a minimum. Primary 



Splitdorf model SS magneto with the front cover 


wires are soldered to the coil terminals, this being done to 
insure good contact. 

The breaker mechanism follows in general Splitdorf 
practise in which the breaker bar and stationary contact point 
are carried on a plate which is movable for advance and re- 
tard. The breaker bar is operated by means of a cam on the 
rotor shaft. By having the contact points fixed it is possible 
to examine them while the magneto is in operation. The 
bearing of the breaker bar shaft is not required to take cur- 
rent, a pig-tail connection, one end of which is fastened to 

breaker is so constructed as to suit the high operating speeds 
common with aircraft motors. 

The Mica condenser, which is of standard Splitdorf pa ttern, 
is mounted on the breaker base and is carried in a metallic 
housing. On the face of the condenser is a card illustrating 
the method of adjusting the contact points. On model SS 
the condenser is attached to the frame of the magneto in the 
distributor compartment. 

The advance lever is mounted in the front cover and by 
means of a short shaft and crank engages a slot in the breaker 
base, thereby allowing the base to be moved for advance and 

The distributor is mounted above and in the same com- 
partment with the breaker. This compartment is denied by 
means of the front cover, which when removed provides an 
excellent means of examining the breaker and distributor 
mechanisms. The distributor disc is attached to the distributor 
shaft and in the model S magneto is provided with one seg- 
ment which contacts with the brushes in the distributor block. 
In the model SS Aircraft Magnetos the distributor disc has a 
non-corrosive brush which registers with segments in the dis- 
tributor block. 

The insulating materials used in the New Splitdorf Series 
are Amerieanite and Bakelite, the first being an insulating 
compound of high dielectric and mechanical strength pro- 
duced by the Splitdorf Company. 

The cover is formed from a single piece of non-magnetic 
sheet metal, dapped at its edges to insure waterproofing. The 
cover is held in place by clamps recessed into the frame. 
These clamps are held by screws which are wired and sealed 
at the Splitdorf factory. 

It wUl be of interest to note that the manufacture of the 
essential units of the Splitdorf magnetos are absolutely within 
the control of the Splitdorf Co. in that it insulates its own 
wire — winds its own coils — makes its own magnets — molds its 
own insulating material, etc. 
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Manufacturers Oppose Hull Bill 

James A. Emery, counsel for Manufacturers’ Committee 
speaking: on Nov. 29 before the subcommittee on Naval Af- 
fairs in opposition to the Hull bill (H.R. 10967), which pro- 
vides lor exclusive manufacture by the Government of 
military and naval supplies including aircraft and aircraft 
engines and puts the nrsenals and navy yards in the manu- 
urged: ' ' 1 |lr, ' ate con8tru *tors, 

Tliat the bill is fundamentally objectionable because, on 
the broadest scale, it puts the Government into the business 
of general manufacture in competition with its own citizens 
and under conditions of unfair competiton. That it is an im- 
practicable proposal which could operate upon the scale 
suggested only at great expense to the Government and in- 
volves a continuing fraud upon the public in the form of an 
arbitrarily determined cost of production which eliminates 
actual elements of cost and leaves the determination of these 
to the discretion of an irresponsible official. That it is in 
continuing contradiction with the plans of military defense 
established under existing law out of long experience and 
under the direction and advice of highlv trained and ex- 
perienced military specialists. That the history of the origin 
progressive development of military defense illustrates 

for the progress of weapons and ammunition and P the m ca- 
pacity to produce them upon the scale necessary to national 
defense. That it is intended and will operate to employ a 
large and unnecessary force in Government establishments at 
continually increasing expense to the taxpaver. without anv 
coiresponding gain to the people of the United States. That, 
under all these conditions, it would discourage and destroy 
the cooperation between the military departments of the Gov- 
ernment and private establishments essential to ‘the national 
defense and, under a pretense of economy, work a serious 
injury to the maintenance and development of private in- 
dustry of the utmost benefit to the American people. That 
the bill establishes offices and bureaus in the Army and Navy 
departments operating independently of tlicir executive heads 
and possessed of a subversive discretion, the very purpose 
and effect of the exercise of which is to destroy administrative 
direction and discipline and force the Government into so- 
cialistic experiments in manufacture for which its establish- 
ments were neither conceived nor can be equipped without 

conflict with 'the terms and operating theory of'the'pla'n of 
national defense outlined in the acts of legislation of 1916 and 
1920, and was not submitted to and is not approved by the 
responsible departments and officers charged with preparation 
for national defense. 

Mr. Emery represented the National Association of Man- 
fncturers, the National Metal Trades Association, the National 
Founders’ Association and State Associations of Manufac- 
turers, and was accompanied by a large group of represen- 
Wtive manufacturers and in many lines of business. Mr. 

A Revolutionary Proposal 

"The Hull Bill is a revolutionary proposal, originating in 
the Metal Trades Department of the American Federation of 
Labor. It is intended not only to prevent any lessening of 
the number of employees in the navy yards and arsenals but 
to multiply tlieir number. This is to be accomplished by- 
requiring the Government to manufacture exclusively every 

clothing. In addition, the arsenals and navy yards, hv'dirce- 
tion of their department heads, or at the request of any other 
department or bureau, are directed to submit competent bids 
for every form of Government supply in competition with 
private producers. 

is vcrhnl but not real. The public plants are directed to 
manufacture ouly what they are “equipped” to produce. 
But the test of this fact is not industrial but historical. If 

presumed to be “fully equipped to do’ the "work.” The Gov- • 
ernment establishments in estimating their cost of production 
are directed not to include any overhead or other expense 


due to maintaining the facilities and equipment of such estab- 
Munents for military purposes. They are thus poremptorit 
required to exclude the essential actual items of their mcJ 
cosl ot production in order to secure an apparent cheapnS 
which may delude the taxpayer into the belief that Govern 
ment production had in accordance with their direction 
cheaper than private production. To insure the obtainment 
of the work by Government establishments, an independent 
— -s to be established in the War and Navy Departments, 
of — ^..-st be in sympathy with the purpose of 
* v, uty ’ £ 0t SHb -> ect to thc direction of 
r Navy Departments, is to “review, re- 
' * , «ork for ^ the^ department 


e head of which n 


with a 


the head of the War o 
vise and control the estim 

with a view to have such work performed in the depArtaent’s 
own industrial establishment,” and he is further directed to 
solicit work from every department of the Government. An 
arbitrary and uncontrolled discretion is thus imposed in a - 
bureau officer for the purpose of securing a revision of Gov- 
ernment bids upon an artificial basis of cost in order to insure 
the manufacture of Government supplies by Government es- 
tablishments. 

“A revolving fund is further provided for each establish- 
ment composed of moneys receivable in accordance with their 
estimates of cost but not expended in the performance of anv 
work. No department is to be charged in excess of the es- 
timated cost where it is actually exceeded, but such deficits 
are to be paid out of such fund.” 


Progress of the Sampaio Correia II 

The H16 flying boat Sampaio Correia II, pilot Walter Hin- 
ton, left Paramaribo, Dutch Guiana, on Nov. 26 for Cayenne 
French Guiana, where she arrived the same dav, having 
covered the distance of 210 miles in 3 hr. 59 min. She re- 
mained at Cayenne^ until Dec. 1, the time spent being used in 
patching up the wings which had suffered from contact with 
the jungle growth on the Sinnamarie river in the mouth of 
which she had landed on account of engine trouble. A 
burned out generator, which had caused this trouble was also 
replaced. 

It may be noted in passing that Cayenne is the seat of a 
French air transport company, the Transports Aeriens Guy- 
anais, which maintains regular seaplane services between that 
city and Snint-Laurent-du-Maroni and Inini, in the interior. 

On Dec. 1 the Sampaio Correia TT left Cavennc en route 
for Amapa, on the Brazilian mainland opposite Maraca 
Island, a distance of 245 miles which she covered in 4 hr. 
38 min. On the following day the boat continued her journey 
by flying from Amapa to Para (which the Brazilians cail 
Belem to distinguish it from the name of the state of Para), 
where she reached after a flight of 3 hr. 1 min., the distance 
covered being 270 miles. The crew was given a ronsing 
reception by the governor and the population. 


Sky Writing over New York 

Last week New York was treated for the first time to the 
spectacle of sky writing, an art which is meeting with grow- 
ing favor in Europe for advertising purposes. The demon- 
stration was made by Capt. Cyril Turner, formerly- of the 
Royal Air Force, who used an SE5 single senter fighter for 
the purpose. 

Flying at about 10,000 ft. above Park Place, Captain Tur- 
ner liberated a trail of white smoke and spelled “Hello" across 
the sky. Above Longncre Square he traced “Hello U. S. A.” 
in the heavens. The letters were perfectly formed, and hung 
in the air for many minutes. Each letter was about a mile in 
height. 

The chemical vapor used in the stunt passed through a tube 
at the extreme rear of the plane and hung like a white 
streamer in the sky, the pilot controlling it with levers, and 
forming the letters by maneuvering his plane. Nearly 8,000,- 
000 cu. ft. of vapor were used to form each letter, and the 
apparatus produced the vapor at a rate of 250,000 cu. ft 

tieula'riy- successful on amount oT^ve^rienr 'dav.'''' 8 


ARMY AND NAVY AIR NEWS 


Air Service 

troops established an enviable record for efficiency in recent 
firings at Fort Monroe, Va., when the troops of the 61st Ar- 
tillery Battalion (Anti-Aircraft) placed five shots within 
destructive range, out of twenty-two fired, at a target towed 
by a seaplane from the Hampton Roads Naval Air Station. 
This was the first time in the history of the American Army 
that firings have been conducted on a target towed by an air- 
plane. The results accomplished mark a new era in the 
development of the American system of anti-aircraft defense, 
for it has been demonstrated that a target can be towed by 
an airplane for anti-aircraft target practice without danger 
to the pilot. 

Due to the co-operation of Captain Yarnell, U.S.N., Com- 
manding Officer at the Air Station, a target and tow line were 
improvised and within forty-eight hours after the request was 
made for his co-operation, a seaplane piloted by Lieut. W. K. 
Patterson, U.S.N., towed the target which was fired upon. 

and fourteen feet long. It was towed through the air at a 
speed of 60 to 80 m.p.h. by a cable 2500 ft. long, which was 
fastened to Lieutenant Patterson’s plane. Eight courses wore 
flown from Rip Raps to Back River light, at altitudes varying 
from 5000 to 7000 ft. The sky was overcast and the target, 
which at times was obscured by clouds, appeared scarcely as 
large as a lady’s stocking. 

The anti-aircraft troops opened fire with both 3-in. guns 
and machine guns. The average range for the firing was 
3,000 yd. While this is greater than the effective range of 
the machine guns, which were placed on special anti-aircraft 
mounts, excellent markmanship was displayed as indicated by 
the use of tracer bullets which showed the line of fire to be 
through the target at practically all times. 

That there is no danger for the pilot of the plane towing 
an aerial target, provided the gunners are well trained, is 
shown by the fact that although the tow line was 2500 ft. long, 
the shot which came closest to the plane during the entire 
flight was 2200 ft. behind the aviator. As the seaplane used 
is much heavier than the average land plane which would be 
used for towing, and not so easily maneuvered, it is believed 
that any objection which aviators may have to towing targets 


Distinguished Service Cross Citation—The Distinguished Ser- 
vice Cross has been awarded Lieut. Jesse O. Creech, A.S., 
with the following citation : 


raordin. 




patrol on Sept. 26, 1918, when a large number of enemy 
airplanes were encountered, in the fight thnt ensued Lieutenant 
Creei-h shot down two of the enemy planes and saved the 
commander of our patrol from being shot down. On Oct. 
28, 1918, Lieutenant Creech’s flight of five planes was attacked 
by eight Fokker biplanes. In this encounter Lieutenant 
Creech also shot down two enemy planes. On Sept. 28, 
Lieutenant Creech with his flight attacked an enemy balloon 
and compelled the observers to jump. Enemy troop 
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all the 
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I displayed high courage, gren 
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of his flight and exposed himself with great f 
yet with all displayed keen judgment and tirelc 
proved himself a leader of unusual ability and 


ind utter disregard 


Crissy Field— During the review and ceremony at the un- 
veiling of the Pershing statue, Armistice Day, planes from 
Crissy Field flew over the Golden Gate Park. The first unit 
was in charge of Capt. A. F. Herold of the R.O.T.C. The 
planes were piloted by Lieutenants Summerfield, Pugh, Stew- 
art and McDonald. After the unveiling these officers flew to 
San Jose and took part in the parade there. Following the 
reserve officers came planes piloted by Lieuts. E. C. Kiel, 
W. A. Maxwell, W. C. Goldsborough, J. W. Benton, L. F. 
Post and Sergts. F. Steinle, T. Powers, C. B. Guile, D. Tem- 
pleton and Fred. Kelly of the regular Air Service. 

Crissy Field is the only Air Service station in the 9th Corps 
Area at which training activities will be conducted to an ap- 
preciable extent during the winter period. A training 
schedule, submitted to the Commanding Officer by Capt. J. W. 
Signer, has been approved and is now being carried into effect. 
A course consisting of theoretical and practical military in- 
struction has been established for officers and noncommis- 
sioned officers, and appropriate courses for the balance of the 
will be followed by spatial 


al and practical instruction 
ion Squadron. Phol ~ 
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Maj. Arthur R. Christie, who i 
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Naval Aviation 

Design of Airship ZR1 Approved — All elements of design 
and construction of the Navy’s fleet airship No. 1, butter 
known as the ZR1, have been ajiproved by a special com- 
mittee of engineers and experts appointed by the National 
Advisory Committee for Aeronautics at the request of the 
Nava] Bureau of Aeronautics. Work of assembly, now well 
under way, will be completed by July- 1, 1923, it is estimated 
by the naval constructors. 

It is agreed by the committee members that all available 
airship information has been applied in the ZR1 designs and 
that the naval engineers have used good jndgment throughout. 
The basing of the fundamental design on the successful Ger- 
man Zeppelin L49 has also found favor in the eyes of the 
investigators, who not only checked the plans and sjiecifi- 
cations but have tested the materials nsed and 200 full-sized 
girders for strength. Carefully outlined and detailed tests 
of the 680-ft. airshiji upon her completion, as jirovided by the 
naval engineers, have also been endorsed by the N.A.C.A. as 

Dr. Henry Goldmark, a well-known consulting engineer of 
New York, heads the special committee, which includes the 
following engineering and aeronautical experts: Prof. William 
Hovgnard of Boston, director of warship design at Massa- 
chusetts Institute of Technology, and internationally recog- 
nized as the foremost authority on the structural strength 


Coming Aeronautical Events 

FOREIGN 

Dec. 15- — 8 th International Aeronautic Exposition, 
Jan. 2 Paris. France. 

June — International Aero Congress, London. 
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NEW PRICES 

New Curtiss JN4 new 0X5 motor, complete $900.00 

Seme plane less motor instruments 450.00 

New Standard Jl, new 0X5 motor, complete 950.00 

Same plane less motor instruments 500.00 

Avro, Le Rhone motor 1200.00 

Thomas Morse scout 80 Le Rhone, complete 450.00 

New copper tipped propellers 17.50 

New Curtiss 0X5 motors original boxes 275.00 

Resistal Goggles (special price dozen lots) 3.00 

Complete sets wings, wires, tail unit struts, original boxes 

Standard Jl 165.00 

Single panels, Canuck JN4D, and Standard Jl . 57.50 

Complete stock parts Minneapolis, material stored east, south, and 
west, immediate shipment your convenience. Write or wire 

MARVIN A. NORTHROP 


c/ o Minneapolis Athletic Club, Minneapolis, Minnesota. 



^PERY’S PATEfi 

\ ^ATEILPROOl 

Li QVID GLU 


Ferdinand & ■ 

•OSTON. MASS. 




For Your Flying 
< — Boats Use 


Upward of 5,000 gallons 
of Jeffery’s Patent 
Waterproof Liquid Glue 
has been used by the 
U. S. Navy and War De- 
partments and as much 
more by tha various 
manufacturers of sea- 
planes having govern- 
ment contracts. 

L. W. Ferdinand & Co. 

1S2 U nee land Street 
Boston, Mass., U. S. A. 


HARTSHORN STREAMLINE WIRES 

Assembled with Hartshorn Universal Strap Ends make 
the Ideal Aeroplane Tie Rods— diminished wind re- 
sistance insuring greater speed. 

This fact was proved in the speed test for the Pulitssr 
Trophy. Four of the first five ships were equipped with 
Hartshorn Streamline Tie Rods. 

Write for circular A-l describing our Wires and Strap 
Ead Fittings. 



STEWART HARTSHORN CO. 

Established i860 

*50 FIPTH AVENUE, NEW YORK 


CLASSIFIED ADVERTISING 

10 Cents a word, minimum charge $2.50, payable in advance. 
Address replies te box numbers, car* AVIATION, 225 Fourth Avu., 
New York. 


FOR SALE — At sacrifice Curtiss D and O.X.5. Standard, 
both in first class condition. National Coffee Co., Fort Worth, 
Texas. 


LINCOLN-STANDARD AIRPLANES 

ARE NOW SOLD 

“ DIRECT FROM FACTORY TO YOU" 

$ 1995.00 

IT’S THE SAME RELIABLE 

“LINCOLN-STANDARD” 

ONLY THE AGENTS & TRAVELING SALESMEN EXPENSES 
ARE ELIMINATED. 

Write for our latest offers. 

LINCOLN-STANDARD AIRCRAFT CORP. 

LINCOLN - NEBR. 



As aviation is the comprehensive and 
euphonious word which at once pictures the 
history and progress of man's conquest of the 
air, so — 



at once suggests the American magazine which, 
during the past six years, has contributed most 
to that progress. 


Because of service, both within and beyond the 
printed page, the readers of AVIATION have 
come to consider it an integral and indispensible 
part of the aeronautic industry rather than a 
publication attempting to capitalize popular 
interest in aeronautics. 

The influential part AVIATION has had in the 
development of American aeronautics is ac- 
knowledged by the leaders of military, naval 
and commercial flying, and by the foremost 
designers, constructors and pilots. 

Men Who Know Read AVIATION 

The only American Aeronautical Weekly 


Dandy new winter Helmets $6.50; NAK Resistal unshat- 
terable goggles $5. 0X5 Burd High Compression piston 

rings 20c; oak propellers $12. Floyd Logan, 716 W. Superior 
Ave, Cleveland. 


$4.60 a year — Canada $5.00 -- Foreign $6.00 


THE GARDNER, MOFFAT CO., Inc. 
225 Fourth Ave. New York 



